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(54) DATA PROCESSOR WITH CACHE BUFFER 



(57) Abstract: 

PURPOSE: To obtain a data processor in which 
mismatching between inputted/ outputted data and data 
stored in a cache buffer can be prevented from occurring 
even when the data is inputted/outputted by bypassing 
the cache buffer. 

CONSTITUTION: This processor is equipped with a 
mismatching state can-cellation part 12 which copies the 
data between a buffer 13 for application program and a 
cache buffer area 5 when the cache buffer area 5 is 
bypassed when an application program 11 inputs/outputs 
the data to a block type device 10 and the mismatching 
between the data inputted/outputted actually and the one 
stored in the cache buffer area 5 occurs, and a 
selection condition holding part 3 which holds a 
selection condition whether or not the cache buffer area 
5 should be bypassed when the data is 
inputted/outputted. 
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(54) ^Yy^ny^r^^rr^^— 



(57) mm 

Musi v ?m.T'U x1otl^^LTT•7 p, ; v 

*y "7 r 9tt 5 / $ ftfc*S-li. jUBCAB* 




1 

7*- *OAffi#*nirflM::/n 7 ^MOfStt^tt(lO)^ 
SESiU »EEiti6*(lO)±Ufftt-r*rny^uiti& 

L^t*-* * fitful" 4 * ir y v V r««(5) **K 

fcAO/*y 7 7«*(13) SrF^SL/wT'- 

WET 7* "J - v 3 > y n A (1 1 ) \z X 0 Affiyt?^* 
3»»=fl:S#tfc«rEBBflttMt(10)±^rn y 

n y ^<r>^Tj&*ltfE** 7 va/*7 "7 7S*£(5> Uffft 

7rW(5) KWfcfcrny ^<7)#Jt)at^?St 
iftE^-V'y ^^7 7 718(5) tHHBT^';^- 

ft (4) 

fia*i-&a«*fl«»¥«(3) 

*Em>^-v3 >^d^7A(11)CJ; *)A&Jj®>m 

*(5) Ji^fffti-&*5^ti»aEAffi*«l«P#a(4) *r 

(1 1 ) K * »} Affla*HHB#S *tfc ^ n y 9 o>&xam& 
*v v >^/^y 7 r a*(5) ±K#ttL&vv»^ti«r|E 

(3) ^fiafLrv^jfefr^a^rsWE 

* ^ -y -> i/* >y 7 7*J* (5) t^U *y $r S:JJf»U« *) M§ 
S(2) fc, 

*rEAffl27¥K(9) tcjiS^-^OAffliJ^UffoT 
mrET7 P| j ^-v 3 >-fu*r*?i*{\\)a>tiito<r>*<v'7T 
«*(13) 4: MB** v ->a/<y 7 r««(5> 

tfrEAia#tMP#«(4> M\ »E*tr>^77f 
*(5) U^n y^tff«J:«OS-Cfc»^t:tt, mTfBA 
m»¥«(9> Ki9Affl#Sfrfc7*-**lttE** y v 
i/<-y 7 7^i£(5) Hffa^W *) ST btlfz7u y ? IZ 

*E^*^«JBI»iB¥R(12)tt. l»EAHia#fS:(9) K 
J: *) A* 71 £ ttfcr a y ? UWSt^> **1KET 
?'J^-ya >7 p n^7A(11)^t)Of*t:SDtT- 

* O Affi^S^PBteJaift* * * y > a /< y 7 r fltt 

(5) ±{zft&Lx^fztm%zAihttmw^&(4) ^fis 

>7*n/7A(ii)^fc6<0/<7 7 r (13) itirffi** v > 

§£tto 



(2) 7 - 1 6 0 58 2 

2 

[St*«2] 7y^-y 3 >yn^7A(i1)^I 

Kj:off«^«*a«*frfia*#s(3) KiKe-r^i 

[0 0 0 1] 

h J: 9 fcB«»#±*> fcbx.\Hz9 9 KEtt 5 

m*5tt*E«»«U*tLT^r^ r>^777*Sffl 
Lt7y* , J^-y3>yn^7A4 t 7'-^iAHl*U 
itWffii^^-y ya/<7 7 r im-t&T- ?%M^ 

[0 0 0 2] 

[t£5fco£«ff] H6(±. Wrr/i/^77ffl 
^-£7*-- KJ3v>"l\ ^rryy^777ff 
a-t^fcAO/N- K^x7RtKV7 F^x7«^ 
•T^ny ^Htf*So S6tcfev^-c. #KM9F*10«±tfi£ 

* 9 liT'n y X10^i"^ 7*- * 

OAffl:»»3*»I»^*Affi;&«*> lli^rtv^ 
7775 RtfAffi^FfBIflMIU CTHSSM^r^ y ^. 

y ^ r ©SSS * . 1 Hi :/u ^ Mt^M * io *E*S 
fit L"C«fflt5 77 J, Jt-y3 Vy'n^^A^r^t-C 

[0 0 0 3] ^rt7y^777fl»ll^rr/a 
/^;775fc, V7 f^^T LrcoAffliJWWlSK4 
■CfllricSttTv^o +tyya/<7775li, 
50 If/^ xio<sr>E«fift*±<OT*-^oE«*fi:-c**^ 

^r^ffl Lt^rt7 ya/<7 775 ^rgffi \^tz7 r -9<OX 
ftjjt&mzmffl'f&o 13 6 tci5v^r#HH^70^ 

[0 0 0 4] #tfz. ±a<OJ:9*«e*a«Hci5v^T. ^ 

t7ya^7 77fl8li:JtU77' , Jt-y3>7 > 

40 n ^ ^ A 1 1 a* fb Atli^S**** o fc»-a-OKtaoSE-tLU 
[0 0 0 5] 77 p, j7--y3>7n/7All^70 7^ 

^#-?-m*^ n T'n -y >?ft<OT-9<OXl}9i&*T*7*) 
jr-yavyn^^ll^tU^ Amtl$iJ«lS5 
4 l±E*S *l"C^4 ^ ^if/W X10±<7)yn y ^ 
U*H£1-S#-V 7 775 <7>yn vtlS^-fcfh 

50 36*5*8: i-TH^o im^rf 7ya/< 7 77 5<7) 
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3 

/<y 7 r 5KfMt£;KTv*£x*~^£^ : 80, 810g8§ 

[0 0 0 6] — T^'J^-ya >7"n^A11*e> 
isn-/<? 775 <7)7D >y ? *T?£ L ft 

«^«73 ^jhLT4i T A#35##* ofc^ny^f 
T-*«r:/ny ^S^/<>f *10*<bR*ffl U ^83, 8 

[0 0 0 7] 7yj a >yn^7 All^n y ^ 

:7#^ m />£> n7'n y ^ 5J*0y T"*— ^ lt77 r, J 
•OftSE 4 J±R*S*tTV^ 7D y ^Mt^M *10jlO7* 

n v ^ *w*tl£-t-S4r -v y yi/<7 775 c07'n y ^ 
ftfl>^^ifiK^ 0 |Sn^rrr/aA7 7 
7 5<OT*n7^^ftn*^ AtB2jM»8iU (±3?* 
7C^)7y , J^-y3yyn^7A11*f>^81, 800^ 

& o 

[0 0 0 8] — 7j. T^jy-ya y^n^yAlH^ 
£B2j3S*tf**ofc:/n y ^Mt-v^ ^100 7"n y ^ (c*t 
y y^/N'7 7 7 5<D7u y ^aq§PfiELftv*» 

rr^-ya yyn^yAlljj^ + t * y.a./<y 7 7 

[0 0 0 9] ftib\ ±i£Offi^&3KJ5V>TU\ 7"/'J 

v 3 >yn^^An*^>aa^^*^$>o^^o7' 

n y ^ Mt*/^ * 10-C:M5 fc ft & :/n y * tifrgLKfJ 0 

7 5 SrtJ>)^Tfcft*im*5feoyny ?fflrv<>f XIOl:: 
Am^SE 9 f*- * «rK*atr»Brt**S ttr 

[0 0 10] 



(3) 7 - 1 6 0 58 2 

7 7itt^f-^ji!LiSiT1i, yn-^fif/«^ 
Affi#&S£:£Tii&0 J: 9 y y 
7 7«:gftlrMLO^: 0 dco*:*!>. 7^J*-v 

U«±. ^t7ya;N*777(:»J*)itf>ti^7'n7;t 

ft&£*y. ^ t 7 '> a/<7 7 7«7)AtLfex.M* 
^f££-r&^ £Uft£o 9 ft#CZfct±. ^t7/a 

/*y 770b y h^Ofi:TcoiEHt ft *K T-T^n^> 
if^-^OttHg^^Ji^^^g^'rSA^n^^-Y'/ v 

i0 ^/<7 7 7«f«*^»$tLi^ 

tiTv^*^ y vo-z^y 7 7 0fflifc£©x_&-y J 'n y 
* f 5?*§*L7fc»£\ 7'0 7^l7 ? /H^Aai*l$ 
fittftH^dMBS*trffft*>tt&^>-C. #*fcl*IH*» 

[0011] z<o£o%mmfrh\ tzt^mm^^eo 

730 W.HT3-1963*5^W^>*W* ! »*?*L 
tV^ 0 fl»#J±. ^rt7ya^7 7 70§i&±<7)f- 
* ^A m * S tLfzm&lz li+tr>i/<7 7T^^ 

20 Atti**** y 7 7 iffl^Tfrft ? *5*«r¥J 

seL^-cfTftoSSt^^stL-cv^o 

[0 0 12] L*U ±J60v^i*tttcf&^tci5^Tfc. 
^rtf y^^'7 7 7 */*-f LT7'-^<7>Aajy t Jt1f 
fto7ti^ic(i. Affi;&S*Lrt:T'--*fc*-vy yi/<7 
7 7i:E«§ftrv^7 f -^ t*— StLftv^SE^^)«: 

[0 0 13] ^5&W&C<D£ 0 ft*«ftw**-Cft$*L^ 
£<7>-C*>»K * ir 7 y i/ty 7 7 i/M^U LTf- ^ 
cOAm*«:fffto^^tCt. Am*S*t3tT*-^k * 
50 \ y yaAy 7 7 lCf£fg£ *LTV^ 7"- ^ fc COf^H^F^ 
t ft v» J: 9 t*U:^t7y^777^tt 

[0 0 14] 

/^y 7 7^^fi-^7 ? -^M ; 3m^Sli> 7*n-^af;<-f 
^-C*5E««Ii:JtLt77' i ;y»y3>y'D^7A 
**7*- * ^AilAt^K^t y ya/<7 7 7 

jL/<y 7 7^1B«$tLrv»Sr'"^ i^KCTI^t 

77^t7 y*/«7 7 7 tOFItT'-^^^ tT-i"^ 

[0 0 15] ifc*ft«W^r7 72M-y77^n 
7 r -^*a»««t, 7-^AlB»ffiU^t7y^ 

50 [0016] 
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5 

»KAffl2j£*Lfcf'- * t *y v^y^y 7 r ^ffitt£ 

[0 0 17] ifc. *?S!9i:iS*t'yyiAy7 7S 

7 r 'J*-y3>7 r n^7A O^SS^JS t T«*UK5enT 
[0 0 18] 

^*CS2t^)o HI 1 (i^ftWlc^-S^r -v y ya^7 7 7 
*^-f&7*-?&km^m.<0* J r v ya^7 7 7fIO/: 
a£>0/w K^xTS^^ h ^ xTOit^fyn -y 

[0 0 19] HI K*5v*T. #!8^10fi:eS««i: L 

[0 0 2 0] 1 li^ t y y 7 rf ISSt? 

Mttft4. ^r;yx^777W5SWI^W 
JBWl2^rfllSStLS 0 :^^7yi/^7rtl8 

[0 0 2 1 ] #SEJRp-§-H(±^n-y ^firV^XIO 

* n n > - * yxr a urtKS * y _t 

rgg^tL^Ty'J 5r-->3 >7*n^7Affl^777l 

[0 0 2 2] +irr>aA7 7 7fi»lli^^-r>a 
^777f«5t, ^^'Ji^lil/yX^ti^I^ 

tLTl/^o ^rt7yaA777f»5lt 7n7^If 

^nn>^-?ufiK£ti£y<^y JiUT'n y ^JfM£ 
9 Affi:&£*tfcT'-*tf>7 7 r y y-yavyn^^ffl 



(4) f«7-l 6 0 58 2 

[0 0 2 3] Am**MP»4 ti* 7 7*'J^-y a >"/ 

7 7'n-y 3 vyn^^Aiii^jaaiS*^*^/:^ 
n y ^ rn * ^a** -v -y v-x/^y 7 7iHi 5 

[0 0 2 4] Affl*2f5t»R»2U:. 77 J ^-y3> 

U*+LT. ryj i^-y 3 yy*n^7 A11#S*UV» 
^rn-;^ O^T#* -V y v a y *7 r 5 ±kz#& 

[0 0 2 5] ^*E#ttfflJ»»»12(±. 

[0026] sRftfre&s 3 a. xmij^mnu 2 

^f; ya/^7 ■7rOfiJ*) Sr £fr&9 **5***ft5e 
i-&**fcS:£j»Wfeft% ftf«t:(i^rt7yxA7 7 

©J^®#^ft. 80^O^tir'-^^ii$ttgS&^- ; E- 
[0 0 2 7] ffc. B2li7y»J^-y3>yn/7A 

7^^ti»*^o 77'J^V3 

V^O^^ A^ffiffli-^y^ y "7 T^J£l3<0ftC0 7*tt y ^ 
SfV^X10O7'n7yff#4, #5. #6. #7S 
U?#10(7)-y"n -7 ^(Ort§>6^-v y y^/^7 7 r®i^5 

[002 8] ^{z^mz%hr-9^mmm.<o^^ y 

^rr>xA7 7 7fii5lWlt77'^-y 

[0 0 2 9] 7 7 p n-y3>7 , n^7An^7'n7^ 

7*-*<7>A£^K£r. T7 p| j v 7- — v 3 7 7*n^7An^ ? 
7n y ^Mt^/^M XIOICt*- ^ Ot^M^^Stt^ 

^frCti7--^C0my t J^*ft^tL^tL^i-^ o 7--^ 

[0 0 3 0] (a) AffiA73SITO2t^t7yiA7 
50 7 T ffiift 5 **« ■) MS T <b *L£ xm^a^fi 1 * *>tL-&» 
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7 

[0 0 3 1J (b) Affi^5^^2-C*-t y ya/<7 

[0 0 3 2] (c) aittftO^n y ^ <O^T**^r -V y v 
[0 0 3 3] (d) AU* *SaJl» 2 -e+ir y y a/^/ 

[0 0 3 4] (e) Am***a«a2-e^^yya./<^ 

[0 0 3 5] ifc. LTtt. 
^|^27'n7^U -fL^ff^6 tli: 0 T 7"M 

^-C&£*g\ 0 2*:f gtLTv^ (a) -(e) (i_L^O 
5oOS^ (a) -(e) K*tt&-*-*o JgLT. ±JfiO(a> - 
(e) O^tt-ritO^OAm^fflaoftft^ov^r. A 
m***aiR»2, Affi*««P»4X0qcft^«»»Fig 
^12^tL^tLO»fp^M^^-rii3, B4RUB5<07 

[0 0 3 6] B2K(a) T^$tiTv^yn7^f'?'# 
0*?> 2 ^ny ^j^<0A*«L3a<o»^ ifr^JT— 
v a >rn^7All«±Afli**SCaiRa5 2 ^ItAJ 
^* * «*»71 * ^ L X # x. * o 

[0 0 3 7] Am»**MW5 2t4. ABAIW84I: 
*tLT\ It^tL^/n 7 ^^T^-v 7 y a^ + 7 7 

(x-r-y 7^11)0 -*UzJ:rK AIB;*J*II»» 

[0 0 3 8] Atti#M»«4«i. 5*S*Lfc-/ny 

3H5***P-<TAtB***a«5« 2 fc«*»74*^LT 

je^-r* (xt 77^1)0 

[0 0.3 91 :oft*i:iilB97n'^^m^7 
yaA , 7 7 7l«5Cjtl^ Ut77°S13 T*N0) <7> 

r% Am***a««2tta#^fr«»»3 3&*fiy#L-c 

-v y ->*/<y 7r«i£5K#r*:K7'n-7 ^S:»J»)=ST£ 



(5) 7- 1 6 0 58 2 

^S^fcflbc-T* (^x-y7 p S14) 0 C<0»^I45I*?*l 

S*LTV*4£fr (27n 7 ^) <£0A£<ti&^ (* 
yT'SU T-N0) <DX\ X&ftttMSlU 2 (Iff*:*/ * 
^S:*t77i/<777f«5i:«0ST-6;tift 
56 U Affl»*0»«4JCJtLT*ffc4^ny^S:Vt ^ 
->i/<y 7 r«*5 tC#J 0 h§T& ^ t Sr«*»74*ie L 
Tff#U Affi»MflP«4U«flSP*»-r (Xr-y-TSI 
5)o 

/0 [0 0 4 0] Aai*SU«IgP4(±. if*r;y^7 

2)o #:K. Affl*W«l»4ttAffi*«9^*tL'rT/V 
>r - : x a > yn ^ v Affl/*-y 7 r a*13-^r*- * £ A:£ 
^£J:9K«-^72*^LT3l#-r* (*xy:/S23, S 
24) o C*ttcj:0. Afli*«9liT7 p, ;^"-'>3 >7"tr 
^AliKJ: 0 A***35*S*tTv^yny ^SrVW 
XlOorny LTigg&88, 8l£Sffi 

LT77 p, )y-y a >yn^7Affl^7 7 7»3^ 
3SUTE1t$*&o Sfc. Aa*tO»»4(±«ffcU«|i) 
20 MXbtlfz**r v y^Ay 7 7fS5(7)7'n y ? {Z7 7" 

V ^r- V 3 >7*D^7Affl^7 "7 T S«13J&* £ gK81 , 

84, 80&gSLT^-*«:(SSiU tT- Itftl^t 
(^7 L y7 P S25)o 

[0041] iofti^Ttsfc, A(H**s;«Mi5 

2 «±^^^»S»12U^aE^^Oj»»*«*BL75 
Sr^LTK3RU ^F»fr««l»?B«S12U«»«:#-r (* 

■r y7 P S18) (> 

[0 0 4 2] fiL±J£Ote3a£JLBJU«±. aiW^/n 
*y ^ IzHfc-tZ T'n y ^ a** - V7va/^-7t SMI 5 K 

(X -fy 7^531 t?YES) 0 c\(Otz^>, >Fft^«jRjBjB»12 

[0 0 4 3] H2i:(a) t^$titv^/n 7 f # 

o^f>2 7n7 7^ffiSM^ ifryjT— 

v 3 >7 P n^^A11^Affi*y7^M^2tC«-Lrm* 
5?*S:«-5«71«:^Lr#x.*o 

[0 0 4 4] AiU**3Sa«» 2 14. Atti^SfJ^JSB 4 
*+LT, g^ttf^n 7 ^^T«t 7 y a;^7 7 
rS«5 Uffft-r4*5*<?>Wv^t>^:tfl|^74t« 

lB*»J«l«4^MfBl^S*t^ (Xt7/S12)c, 
[0 0 4 5] Am7U©JffilS54(±. ^^ttfc^n y 

rt<7>v^ < o a**-* y ya/<7 7 r«it 5 tc^ft^ft-T^, 

^S*^W^TAm»^aR»2 »C«-!?«74t^LT 

ti>»-T* (7;xy7 P S21)o 
[0 0 4 6] dO*^:i±B»0 7*n v P&Xib*** y 

yj.A777a«5i:ffftL^ (^7"y7 P S13 TN0) 

o-c. Ata**s:aw» 2 aa^fi^ttt 3 l 

■•Tv^**ftt«*tt70*^L-CBt*a*. 

50 v-jx/^y 7 7iit5t:|f^t:yn -y ^ 
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9 

n-^^ty i/^/^y "7 7a«5i:|H)it5Ci:S: 
y >o./^y 77W5i:« 9 £ fc «r«^H*74*4h 

5)o 

[0 0 4 7l AiH»*WP»4«±* f-fff^-T-ny ^£ 

2) 0 Afll*«l»»4tt*ffc*w«l)ST?>*tfc^rir 

y ->jL/<-y "7 7S^507n y?\ZT-fV v 3 >7" 
n^^^ffl^y 7y««13tf*<bg»81, 84, 80£igfiL 

7"S23, S25) o 

[0 0 4 81 £0«3#»T-T&fc. AtBiJ*a«K» 
2 «±^^««»M*12U^S^«B<olS?H ^M#^75 
^^It^U ^*E^««Jlf?B«12^tO»*»-r (* 

T" 7 7Sl8)o 

[0049] fiu ±a<?>ftLaBi«ru(±. mmMm.<7>y 

YES) 0 Z<Dtz#>. ^«E^-tt®»?B»12«±-e-Oi4«L3a«: 
[0 0 5 0 J 0 2 tz(b) ■CSSiitv^rn-y^ff* 
a > ^ n ^ 7 a 1 1 (i Am* /jS^ttRSS 2 K** L XX?) 

[oo5i] xmxttmsm 2 «±. Aa#*«« 4 k 

[0 0 5 2] Affl:»fM»«Mti. 5l*$*L^rn»y 
|*j<7>v* < o*** Y y v a / < y 7 r 5 tC^ftff^E-r & 

a*5**ii^TAaA**WR»2 bzm^mtzfrLT 

[0 0 5 3] iO*&i:iiSK)oyn y 
ya^7 7ra«5i:#4L4^ (*t- y 7"S13 t?N0) 

ot\ a**> s^iRS* 2 3 #tj» l 

Tv***tt*«^70*^LT«*»** CtLUtto-C 
v^/<y 7 r a*t5 KfrfcU^n *y ^ 0 
*3fc5e1"* (*7-v7S14) 0 «r<0*g-liK*$ 
tt^u 7^(4^^) ***R*fr«*M* 3 K« 

S14 T*YES)OT% AtB***ilK»2«±SJffc4rny ^ 
-v-y yiA-y 7 r«« 5 *c« Srifen 



(6) #H¥7- 1 6 0 582 

70 

ffi/^y -7 r a*13^A*"T* -t o tAfl«J»9i:JtLT 
I*nUr7 7*S16) 0 
[0 0 5 4] CttiCiO. Affl*»9li77' l J^-/ 3 

t*/nM XW<D7n y ^ — * £K<^ai LTSK88, 81 
LT7 7*V > 3>rn^Al/<-; 7 7f*£ 
13^sgj£LTfeit 
[0 0 5 5] £0«Htf*#7i-&fc. Affl»#5fc»ffl8 
2 (±^«^^)*»«12tC^a^«BoJlfiHS:«*«75 
70 *^L-C5?*U ^FaE^«B»»«12»C«WS:»i- (J* 

[oo5 6] mu jijsoftiajaw^ti, ^mtm^-y 

n y ^ * -V-y 7 7 «*5 < 

YES) 0 C^)fc^ 5f:aE-fr«JRJ»iB»12tt-e-OSSlMS: 

»7-r*o 

[0 0 5 7] H2K(b) tS?tLtv^rn7^t*# 

o*e>4^ny^^offlirft! ! ao»^ if77u^- 
v 3 > y n tr? a n iiAa»*a«i» 2 iztiLxajj 

[0 0 5 8] Atti*MMfflS2(±, Am*«»»4 U 
»tt, SW^/n-y ^O^t^f/yaAy "7 
ra*5^»€t"**S*OWv^^*tfl|^74t^ 
L~€fr&^ (X-ry^Sll), X-ry"/S12 <OAtti2jW9P 
W4 0iB ! a* ,i ff&*5tLSo 

[0 0 5 9] Affi*W«IW4<±. S^^:/D7^ 

^*fcP^TAtH**St«i«2 K«*R74**LT 

50 [0 0 6 0] i<O*frtClil»<07'n7^^t#^ir7 
5/a/^7 7««5t:ffftLiv^ (Xx*yysi3 T*N0) 
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